Cyclic AMP-receptor proteins in human salivary glands.
In mammalian species, cyclic AMP receptor proteins (cARP) are the regulatory (R) subunits of cyclic AMP-dependent protein kinase (PKA), the cellular effector of cyclic AMP-mediated signal transduction. An isoform of the PKA type II R subunit (RII), cARP, is a polyfunctional protein, present in most tissues and cells. It is expressed in salivary and other glands of rodents, and secreted into the saliva of rats and Man. The aim of the present study was to determine the expression of cARP in human salivary glands using immunoelectron microscopy. Thin sections of normal salivary glands embedded in LR Gold resin were labeled with anti-cARP primary antibody, then with gold-conjugated secondary antibody. Labeling was present in the secretory granules and cytoplasm of parotid, submandibular (SMG) and sublingual gland serous cells. Quantitative analysis showed considerable variability in granule labeling from sample to sample, indicating shifts in expression and cellular location of cARP. Unlike rodent salivary glands, the granules of intercalated and striated duct cells also were labeled. The cytoplasm and granules of mucous cells of the SMG and sublingual glands were unlabeled, while the Golgi complex and filamentous bodies in these cells showed moderate reactivity. Mitochondria and nuclei of both serous and mucous cells were unlabeled. Labeling also was present in the connective tissue adjacent to the epithelial cells. The results indicate that serous cells of the parotid and SMG are the major source of salivary cARP. They also reveal significant species differences in the glandular distribution of RII. RII binds to cytoskeletal and nuclear proteins, and may function to regulate extracellular cyclic AMP levels. Thus, the tissue and cellular distribution of RII may serve as an index of regulation of gene expression and cell differentiation.